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vsol 7/^ A' 3 mom mEHJi^ 

g oHg n^i Sx| ( I iquid crystal display, OlSI- LCOOll 311 ea ^xl^o^fe, gZI 

lai 4|HE(color shift)S ifXIStSM, :?H^a S :'H^Am =4- Slfe 

O^O|E|0||^(IPS: in-plan switching. OjSf IPSE^ Sa) SHHI ajg SAI SXICHI 20m. 

gufwo^ IPS eco| oHg gx|(M.oh-e,Mohta,S.Aratani, and K.Kondo, Proceeding of tine 15tln 
International Display Research Conference(Soclety for Information Display and the intrinsic of 
Television Engineer of Japan, hamamatsu, Japan 1995) p577]fe TN(twist nemat ic)aJE aijg HAI SXI 

21 Alofsf m^m 'nmv\ ?l5^o| xiieia sEoia. 

neiu, oias IPS aE°i eiia aAi sxioiiah e!i§ sxi-b s^¥ s^oiiah, ^i3|p^ m^sM\ oia 
oiife Hiis=af£i aigj ^EHoii £i^sK)i uHiEicpK a^Eia. ai'im asiai s^oi 

simE^ ^•^os m^iMW oihh, aig gxia d^£^ aoi, s^af b^si flo|:l^ 

&i-0|5|-H^, B^0|IA|2| glMOl #0|oi-a. 

oiaa-oi e!|§ gxi-soj ^^^\ ifai- ssg oia-^s awg sxi-soi s^ii oiyoii %m 

bH^EIHS. IfOie AfEHo] sfgoil life lE-j ^IH^llh ^►AygcK 

2!|g HAI SfWI'h S ^SSj SSWOII SISKX, 391 97-66700SS SSS b^ SiCK 

2h§ SAI sxife, si-¥ :?ie(io)2f :?ie(EAi£iii ^"^(eaieixi ai-oim 
¥3, cHifbHxiaa. oiaish m¥ :?i&(io) ^¥oiife £ loii £ai@ ti^2^ aoi. m^: ^^eJ(11)2l• 
ciioiEi Em(i2)oi A)^ ^latiE^ sens uHaso), b?i a4:(ioo)« efs&a. omH, i\\ 
ois m^: Ef&!(ii)a gioiEi tH>i £[ei(i2) Ai-oioiife :Hioie i2B|(EAigxi s-m)oi ixHgoi sjcf. 
^. m¥ :'is(io)°i saoiife ?iio|E £fo!(ii)oi HHxiaoi 2i2. n #¥oii :?iioie aae^oi 

ElOi 2i°W. :?1IO|e seat 4^¥0II 0IOIEI IJi>: E^8i(12)0| UHflSa. 

31IO|e E|-ei(11)3f E||0|E| bH>: £^{12)21 HxfS ¥5 3|S)-0llfe, :>IIO|e ^^o|(11) Aj-^oii 

xHtfS(13), 4:2^ S^(S), EBlia! S^(D)S £&5te ^^af eaiX|>i:E|(TFT):'h SSacf. OjllH. ^2 

^ a^(s)g CIIOIEI ttiri: £^eJ(12)os¥El ssiaoi sya. 

?iiois Biii arndDa- 0IOIE1 tn>i Eiej(i2)os M^^Ml■o1a ii-4:(ioo)LHoiife ^i-gg 5!^(i4)oi 

HHxISICK 9hgE| S^(14)mOllfe ^lA^^t 1EH°I Aia« M^m i^feCK ^^gE| £!^(14)e ?IIO| 

E bH>: £|oj(11) ^ ciioia hH>: £|-ei(12)il|- 1§ ^2J-2^e ¥11 OREICM Sioffl, 91-SEI £!^{14)°l 

6fBs eiamfe b?i &±oii laa 5^sEl a^a asa 4* sia^ asaoi s^a. oi^i 

A1, 5^SE| S^(14)°S MEHMfOlXIfe S^S 1 1 311? S2.KX1)0!E^ »a. SESt, ^^SE| a^(14)S 

XII 1 S2.KX1)S OlMshE^ iJilOIS HiA, E|■ol(12)Il^ SSSMI 2S@ XII 1 a^(14a)M S& 
&CK 01 XII 1 ^» a^(14a)0|| £|S|-0^, Xil 2 « XII 3 SZf{X2,X3)0l Sg[, ^^SE| 5! 

^(14)S| XII 2 :JH? S2l(X2)LH0||fe, 4^1 Xil 2 ^H? SiKX2)e a4-^HS MSSPI ?IM XII 2 S» 3 
^(14b)0l ^OIE §m 0|&^ 01IMMO1, 23H:?^ ^UlSa. Ollffl, Xl 2 Stt S^(14b)S XII 1 

a^{14a)ilh Slgf Hhsfo^ 3|10|e tH^ E^eJ(11)£| 301 l^gfOI S^OI Ejfe S§EH 

21 Xil 4 52.KX4)0| &§@CK 

yCHS, XII 3 11^ S2.KX3)LH0llfe XII 3 SLKX3)M P^^JH^ SMSPI ?le[ XII 3 M# a^(14c) 

01 :?biacK oiDi, XII 3 a^(i4c)s n 1 s« a^(i4a)i» ^^^lei 2§£iffl, xii 3 

? SZ.KX3)2| Sgg^OII HHxIEIOi, 2:JH2| XII 5 S2I(X5)0| e!-§sa. 0101. XII 5 52.KX5)S 
giOIEI £1-01(12)21 ^01 ^^if0| S^OI Elfe gSEH2| :iH? SZfOia. IhEhAI. 3^SEI a^(i4)e 
^Xll^jog 33Ho| :H?g^KX4)]3l 23H2I #a S2.KX2)M Sz^feCK 0i:?|AH. 9FgE| 2^(14)^ 

?S5te 2| ¥ss a¥ as ^^01 a¥S s^b,^o£ s^sw, oise e¥ §h¥ :'ie.Kio) 
21 saoii s^acK 

B?l If4.(100) 2i-3|0||fe, 3hgE| 5!^(14)a S^HOHISAi, 3^SE| 2^(14)31- SOI 5Hg^ 

APife ^se sfe sf^ a^(i5)oi BHxisa. oi s^(i5)s i ^ ^h? s2I(X4) afstoiife, aa 

o| §^ Bfsi:^ Qje.]. x^i 4 szf(X4)M OlSSte X-ll 1 Ml!!x|(15a)M Sg-Eta. £Em, 

a^(15)S XII 5 S2.KX5)S, 11^21 g^E*§ DJEf OlSsfe XII 2 Sa!x|(15b)« Sffffa. 01 

n, XII 1 Miy5fi(i5a)te :Hioie Hji^ ll8^2. jgi 4 ph? 52.kx4)2| ss^oii HHxiaa. a 

&. XII 2 Max|(15b)fe QIOIEH tH>i E|-&!(12)]2f SlSUl, 1 5 g2l(X5)2| gg-OII HHxIS 
CK SI-4: a^(15)E 2|2|o| XII 1 Ma!x|(15a)2| ^^BMM SlSUl, 5H& CIIOIEI £|-ei3|- 

ejsif 2i3fo| ^^gEl a^(i4)3i- smagfe n 3 Me!!xi(i5c)« smsci. sit. xii 2 Meyxi(i5b)2i 
a^Bs aiif^f ofea 4PI Hi 3 Ma!xl(15c)2^ aagis, ^^SE) 5!^{i4)2i xii 1 stt a^(i4a) 

21- aW^ElE^ UHxIEIfe XII 4 Ml!!x|(15d)» SSSfCK 2^(15)2 X|| 2 Mgyx|(15b)2| El- 

^Bss aatfaf oi-me-i. 8h& mm ^m\'^ m^^ £i-2J(ii)a- eiatt 3I-sei a^(i4) ¥sa 
atH^gcH. a^oi eeHxi>.Ei(TFT)2i aaiej(D)a a^iafe 5 ^i!xi{i5e)« sssa. ^. a 

^(15)S ?^S|-fe 2t M@!x|(15a, 15b, 15c, 15d, 15e)MS ^^af e@!X| a.e|(tft)« e8^01, Sat^ 

ej:'ma^ a^ aiJi^as a^goi 2ia. 

oiiJiAj, 9hSEi a^(i4)a a^(i5) Ahoioiia, tH^ £^sl(11)a qioiei 

£he!(i2)2f DhEPHis. Tiiois aasKEAifEixi sg)oi :>HXHaa. 
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bHif9t(£AlE|X| Se)0| a^HCK 0|[ID, S ^AlOtlOIIAIfe ^'^^2i tim^'m HSIlSSfoi 6° Oloh&l 4^ 

s aHsetM s^sm, m¥ :'ie(io)^^ mm^si £ia^(R)e gioig tn:^ Ehei(i2)a 35 uixi 
55° cm tiimmm^. 45° £i ^^x\m mmEQ. ae, uie^si hh»bihi ais^a 
bHifefiif 9| 180- bHiraa. 

OlSiet 9!|g fiAl Sxife SflPt 21D['SJ\ OlSOIIfe 4^Sh¥ UIBSI CHSSOII S^S HHlfafSI EHS^HI 

&@, tH^ £fej(ii)oi MmSiH, qioiei tH:^ ei-8J(12)oii Mm-j\ aege. 

^g!!xi:A.g(jp-|-):)^ esgn, qioiei yei(i2)°i ^m^f a^ii a^(i5)°i 4 ¥Moii aesa. 01 
ttH, ^^SE| a^(i4)°i 21 vsoiite m± a^(i5)si us.si aset ae^xw s^fe asfoi 9j:3i-£i 
oj. a^(i4)a a^ds) Moioiife a^iUFA. m:>\ s^sa. ^, b?i m±(m)si m 
Ai, xii 4 jw^ 5eig(x4)oiiAHfe QioiEi tH^ ^^el(12)3^ @itt mis a?ii(FA)Ph lagu, saioii 1 
5 :jh^ szfM{X5)oiiAHfe TiioiM tH:^ ^m{um mmm a^iKFB):?!- i^acK 

3£ia s]^^se EJWsi xhiisi s^oi awas^ bHisacsae oiifaoi gfei a^). 01 
ttH. Alls a:»ii(FA)2i ^mm\ 91^ e^ia MXKi6b)e8 efAi^iigfsos mmm so\ mis a?^l(FA)s^ 
mmm^w mmsiD\. aJii(FB)°i ^mm\ ai^ sxKi6b)ss siami &m°^ mo\j.m 3ch 
Ais a?ii(FB)2f mmm\ bHsaoi, m^mi om Eiweioi m^sa. oioii ^:^E^ ^e-i 'HHM:?^ 
^^asxi a^a. 

M:i|st oH§ DAI gxife OV SEfe aa-VOIIAHfe SEi ^IHSB 9^ SI l>|g 4= SIW. I1E^U, g 

21 aef ^ 0 uixi ?g am ai-o|£| aa- ^eioiiAHfe lEi 4■lHe:)^ ^^asa. 

^, oi« aa- ?s)i?^os ^Soi-xi-a, ^j.\m^ a?^p^ ei:'fE!:'i aoiife e¥ a»^°s bHSB 
oi siDpK a?lp^ s^Eis, a3tl2^ aisiE^ «(}ixi:»i sck 3Eiu, a?ii(FA,FB)^ oi E-ia^oii en 
§1-01 aoias oi¥xi mmm. a3ii(FA,FB)si g^sfa axiss^ mm\^ eei. ^ §21 ^is s 
m\ 9!|§ sxhssj ass oig^^oi e^gxi afea. 

ifEhAi. e ^^^e &p|g} gaisi mnmm tmm\ mm, szi sefoiiE aa-i -MiESiJF 

^^^gzi Sfe e!|§ fiAl §x|« X1l5§te 5101CK 



m I'le A^ololl ^hxhs^ eijia, ^fiJi 8f¥ om9\ m^eoii dhmsi^ §ehs bHxiEioi, 

&?i eismfe ?iiois tHr^ Ei-einK qioiei tn^ Ei-eiiK 4pi 5i-¥ im \-m^°\ b?i a^ui 
oil bHxiEiDi a3ii« mmm ajge ^^i-APib 3i-gEi a^a, §1-4: a^iif, 'no\^ m^:^ Ei-eiai- 
EiioiEi zm°\ laxfg ¥eoii uHxisife ^^ nom tur^i ei-oi]ii- qioiei tti:^^ 

E^&lm aaApisAH, fePi a^jii a^. a^sim isApib mm laei, s ^i*! m\ 

°l LH^a Saoil 2|-3| bHxIEIb ifSHSSI EiS^e 4=S bH&ai-M &P| 3|-gE| 

a^2^ si-4: a^oii aa- el:?^Al, ^:3i 3fSEi a^a a^ ai-oioii :}||o|e tn^ yeijj^ gisfe 
a3ii2i qioiei y&ioii assh^ a?iPf saichi s^g^ ajg hai sxis/d. ^f:?! qioiei tH>; ei 

eia a^iPi- s^ei^ bHtrsisi ¥Me, 4pi QioiEi lii:^; zm^ aisi-^ a^tisi- bHifsi-°i 

EHs^oi x-ii 1 m^m oi¥£E^ E-isEi:n, &pi ijiiois u-I:^ yeia sisfe a:?iPi- s^g^ bHifai- 
¥Me, &PI tH:^ Eiejiii aasi-te a^im uHSfstsi sigj^ioi ^I'l ^1 1 oiRsf sas oiiats 

0|¥E^ E-|gjgfe 5!s ^S°S eiCK 

am, S ^^SB, ?i£l« ¥11 CHffSfe #51 ^lea. #5^ ^le AIOIOII 3HXH3fe 5Hg3iK Ah^i §^ 

¥ iiissi LH^aoii oHs^r^i SEHs bHxigoj, 0?i m±m stssi^ :>iiois Wri; Eheijif. qioiei 
yaia, fePi e?i si-4:Uioii bHxigui, Ai-^fs s^s :?ixidi hi 1 :?h? S21m eisste a^a, 
^iii &i a^2i ggfs SBtsfoi, »3^i a^LHsi seie x-ii 2 sei ^ m 3 1? 521°^ eg 
5te XII 1 M» a^a. n 2 :'H? S2.hh» mmm ^o\^ sm 01^21 xii 4 seis &s 
gfe XII 2 Mfi a^a, &^:^l XII 3 1^=? §b§ioi sm 014^21 xii 5 :»h? seiM &^8^ 
^ xii 3 MS a^M sssfe 3tsEi a^2K fepi 91-gEi a^oi saa &?i 521011 s^ga, 
xii 4 S2[°i gfife [[fE^ fepi x-ii 4 S2ie oissfe a 1 Haixia. ^pi m 5 :)H? s 

2121 a^lTM IhEh 4PI M 5 g2iM Ol^Ste 1 2 Maixia, ■fePI XII 1 MeOxIMM SSAPI 

XII 3 saixig-, ^iii XII 2 Miyxi£i 1^021^ aismAH, ^ui x-ii 3 neixisi a^BaF s^gfe 
XII 4 Mgyxia, ^:?i XII 2 ^^%\°\ Ef^es aama oteEi, seHxi:^Ej2i s^g^ xii 5 

Meoxis ssmfe 11-4: a^a, &pi tH^is £fei» qioiei w^s E^eJ si 9I-sei a^a a^: a 

^AlOIOII 3HXHgfe ?IIO|e iae}2K fePI fe^5^ :)|B°| LH^S HfflOII HHXigfe 4iS i^tfoSSI 

E-igj^s gtfe 4=s bHire}^ sei-snji, #:ji xii 4 s2ioiife &pi qioiei tH>i Ei-aa- ststi a?ii 
:'i- s^g3, #:?i XII 5 S2ioiife fePi ?iiois W::^ Eiei^ii- aim aapi- s^gcH, &pi xii 4 :)h 

g21°l bHifet°l EH^i^e 4PI Xii 4 ii'H? S210II S^Sb a3]|£l XII 1 m^m 0I¥I1, &PI XII 5 

52}2i bHsrafBi EHs^s &p| XII 5 S2I0II s^gfe a^HEf XII 1 oii2ia sa& 2te 0|¥ 

a, ^:3I XII 4 :5HqiS2}°l bHirai-o| ajgi^jji- ^Pi 5 jh? SZfSI UHlfet°| EiS^S ^3l» OI¥b 

e a^soii £|5^a, e ttgoii Eime, emsi b?i a^: S21011 xiis a^ii ^ I'hs a^iph saioii 
gfe HAI sxioii sioiAi, Alls aspi- aagfe s^i* :7i-s a:7)pi- s^gfe s^oii ^m^°^ 
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m^m 2tES oi^E^ ^HiaisacK ololloJE^, mz^ jiisaioiie icHsa oi^oi mj\m 
01 aoixiH^. m^sij\ si^a. 

om Esoii °i:h5K>i e aa°i tl^^^!f^ ^aioii» Jim\ um\s:m ma. 
{Uhm 1) 

a¥& E 2fe S ^^SOil OB SAI Uatfi AhAliEOm, E 3S e ^A|Oj| 1011 

OJg eH§ 5AI Sx|°l gl-¥ SSEOICK 

E 2 a E S^Sl-Oi. 51-V :?I5.K20) fe^¥0|| ?1IO|s UiA; E|•o|(21)3^ C||0|E| EfeJ(22)0| AHS 

siiiiEiE^ ^» SEHs bH^goi, &?i if4:(2oo)e shstm. om. noi^ tn^ ^^&!(21)]2^ qioiei 
ti\^ ^^eJ(22) A^ololte ?jiois iasi(EAiEixi as)oi JHWiaoi aip. ^, shv :'IeM20)£| aaoiife 

TllOie tHA yej(21)0| HHXIEICH gin. 3 #¥0|| 3||0|e 10SfO| H^EIO] SiSffl, IHIOIM l^a^ ^ 

¥011 giois E^el (22)01 uhxisck 

no\^ tH:^ yej(21)a QIOIEI tHri E^eJ(22)°] ilxfS ¥e af2j011fe, iJIIOIS Ehei(21) #¥011 
XlltfS(23), ^2.± S^(s), EEIISJ a^(d)M S»8fe egHX|XE|(TFT):Jh SSeCK OIM, 4iE 

± s^(s)s gioiQ m>i E^el(22)2£¥e^ assoi sia. 

iHioiM E^el(21)2^ qioiei yej(22)os gsiMfoia b?i a^(2oo)LHoiife ^^SE| s^(24)oi 

BHxiaCK 31-SEH 3^(24)2 ^A^4 SEHSI A|-a« Sfe^s iJ-fe gx| a^(24a)M ss&a. e«i 
£!^(24a)g :}||Oie tH^ £121(21) S QIOjEI y2l(22)3|- ¥2 0|^E|0| 2i°ffl. 9h 

gEi a^(24)°i b?i a^oii sag ^^SE^ s^a aia ^ ?i^m a 

&£|0] 9iQ. 0\J\M. d\SE\ 3^(24)°^ MEiMKJIXife i^il 1 SLKXDOlEh &CK Elf. 

^^SE| a^(24)s i d^=p- szkxds olS5^E^ Jiiois Efe!(22)a iisMi ssa »i 1 ^ 
# s^(24b)s sirecK 01 n 1 a^(24b)oii mm, :ai 2 s ^i 3 n=?- 5Z.HX2,x3)oi 

Q. E&, 9hSEI S!^(24)°l Xll 2 I'M? SZKX2)L[10|fe, fe^:3| 1 2 :iH? SLHX2)S a4=3H^ SWsPI 
¥im n 2 Mffl- S!^(24c)0| 2^C>|E Sm Olfe^ OIIBeOI. 2:?H:3h ?ldl€!a. Oira, XII 2 SI- 

5l^(24c)S XII 1 gft S!^(24b)a SStt fflSSd, 3«0|S tH^ E^eJ(21)2| aoi l^§?0l § 

^01 Elfe «SQI°I XII 4 IiH? S2i(X4)0l EilSCK 

ee. XII 3 52.KX3)LH0||b Xil 3 n=? SZ}(X3)M a4=:iH^ gtt§PI XII 3 a^(24d)0| 
qibiaO-. OIIIH, XII 3 S# a^(24d)e in l si- S!^(24b)l|- 4^5]o| «^s^os 2&EID1, Xll 3 :3H? 
S2I(X3)°I HHxIElO], 23||°l Xll 5 JW=? g2}(X5)0l SSSEK OIIIII, XII 5 5Zl(X5)e Ql 

oiEi E^el(22)2l ^oi ^^mo\ s^oi ei^ mmm°\ seiom. WEUi. 9hgEi a^(24)e ^ 

Xll^oS 3:?HS| Sg :iH?5a(X4)]lf 2:'H£l SS S2.KX2)S S^feQ. OI^IAH, 3hSEI a^(24)M 

=?m\^ ^ ¥as a¥ se ii^oi m^s e^a^os §sa7m. e^ ¥9 3^at°s s 

#a 4 2i°OI, 3II0|E fcHA E^e!(22)i2^ m¥ :?IEh(20)°l l^SCh 

3?l If4;(200) ^^i-S^^OIte, 9FgE| £!^(24)]1|- SIJHOIXISAH, 3tSEi a^(24)3f aO| 2!j§M 
A|3lfe ^BM §ffe a^(25)0| bHxma. Ol a^(25)g XII 4 :JH? 52.KX4) 2|2tOllfe, US 
o| g.* bhga q:|.£^ XII 4 :?H? g2.KX4)S OlS^fe XII 1 Miyx|(25a)« StfSEK 11-4: 

a^(25)e XI 5 S2i(X5)&, nasi gf&M a:^E^ olM5^^ xii 2 Mi!!xi(25b)M sif&cK 01 

H, Xll 1 Ml!!xl(25a)fe :J1I0|e Wa E^•eJ2^ Slol-Il, Xll 4 ::iH? S2i(X4)°l g&OII 2|2| UHxISCI-. E 
e, Xll 2 ^aix|(25b)fe QIOIEI Ulii: £^e!(22)J^ SlSUl, XII 5 S2i(X5)°l g&OII 2|2| UHxIS 
a. E?}, a^(25)S 212^21 XII 1 Ma!X|(25a)2| a^&^e ^ISm, bH& QIOIEI tHA Ei-eja 
oiggf 2|5foi gxl a^{24a)]l|- EtHSEIfe XII 3 MS!lxl(25c)» asfthCK ES, X|| 2 Meyx|(25b)£| 

a=Bs ai&a ohME-i &^^l Xll 3 Maxi(25c)£i «, ^^^E| a^(24)°i Xll 1 a^(24b) 

2f EtHSSE^ UHxIElfe Xll 4 Ml!!x|(25d)« a&ltCK EEK 11-^ a^(25)S Xll 2 Miyx|(25b)S! E^ 

^Bfts saei-ai- omz\, shs mm- <!!!^s^b :?iioim Ei-ej(2i)3i- ejae 9|-sei a^(24)2i exii 

a^(24a) ¥=a EtH^affl, ^i-af M a XI ri!; El (TFT) Si Eal&J(d)I!^ §^£1= XII 5 ^e!!x|(25e)« S# 
ffia. ^, a± a^(25)» ^asi-fe Ma!x|(25a, 25b. 25c, 25d. 25e)^S ^^b| MgiiXI ae|(tft)S 

ss^ol. ejiJ^E^ e¥ auisjos g^goi gia. o^s£l, ^fui sf4: a^(25) ^ai 

Ol^lAI, 3hSEl a^{24)a 3^(25) AfOIOllE, tH^ Ef2J(21)a QIOIEI 

E|-a!(22)a DfS.DFX|£, IHIOIM a0ei-(EAIE|XI SS)0| ^HXHSCK 

OlEi?} m¥ :?I&K20)S aEI ^EI(42)^^ S^a #¥ 3le(40)Il^ CHSSCK qI¥ 5I5(20)£| 112f# # 
¥ S S£l 1E|(42) Saoite IJHi?e|(30,44)0| S^Sa. Oimi. HHifa|{30,44)S HE|gS2|0| 10E 01 
mej 4=^ UHgsfESAH, of¥ :'ia(20)0|| a^gt HHSro|(30)g B?| ^ IJHSI EHgJ^g 

5tE^ E-l^ixHEl aCK ^. E 201IAH, 01^ QIOIEI tH:^: E|•el(22)Il^ SlSf a?ll(0|of AUS a?ll):'^ s 

Xll 4 ziH? siKX4)si mm^^ oi^ s^i mis a?ll2^ 4i§ oii3i(e)s oi¥e^ xii i 
gis=(ri)os E-isacK E&, 01^ ?iiois hHi^ ^^el(21)]2l• sish a?ii(oisi- -^'nvs l^l xn 

5 JH? SZ!-(X5)°I HHSfefg 01^ S^S :?IS a?ll£K &^:'l AIIS S^lia Xll 1 Eigl if»(r1)0| 0I¥^ 
21-a- 2!-(e)« OI¥E^ Xll 2 &i-9(r2)°S EiSSCK H|-i.^?s!5|-?||b XII 1 Elil i!-S=(r1)a Xll 2 

E-IS &lf(r2)g Xll 1 SI- a^(24b)M §41°^ CHS, ^ OlgCK 

as, #¥ :'ie(40)£| HHife}(44)S 5f¥ :?l&{20)S| aHlfS|(30)°l zmmiSk 180E 2|EB 0|¥E 
^ EiSaCK 

5|-¥ :7|5!-(20)°l fil^aoiife @1•XK35):J^ bHxN3, &•-¥ :'ltK40)°l £l^aoiife S5||XK45)::'f HHxia 
CK OIIIII, S#XK35)°I e»^(P)S 8I¥ :J|eK20)°l UHSfa|(30)°l Xll 1 E^gJ g^S(rl) Efe Xll 2 E-lgj 
gfSf(r2)il| axIWE^ ¥^^gil, S§HXJ(45)£| S4^^(A)e a#^(P)a sjiiElfe ififos ¥S}acK 

9!i§(50)e 8i¥ :'iB(20)j2i #¥ :'iB(4o) A^ololl :>HXHigii, ^ag oii^aoi e Efe gfej eaoi e 
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^ Amm 4= SICK oiiiH, 4:1 oii2|(e):?i- oe oi^ 45e oisfoia. sas oigf^oi esj msm 
sm, 45E oi# 90E 0181-oie sam oia-^oi gfei mss ximmQ. aa, 2!!§(5o)s gas oigj- 

aai- ^iSSI 301 0.2 LHXI 0.6/mOI tlSISa. 

oi£i& 5AI sxife a^ipi- ejui-g^i olsoiite omsi aisaoii laa HHsefsi ehsj^bi 

g}g_ :)||oie tH>i E^eJ(11)ol {yaiigin. gioia Ei-e!(i2)oii <Mm:3^ aa-ge, 
^^x\±a{TFJV\ ssBii. c-iioiEi uji!; ^^&l(12)°J a^(i5)2i ^soii ai^aa. oi 

o\, d\m& a^(i4)a m± a^ds) A^olo]|fe s^ikfa, FB):J^ a^aa. ^, &?i a4:(ioo)£i ^ysi 
Ai. M 4 :jh? s^^M(X4)o^lA^fe ciioiei tn^i £m(i2)a sist ais mn{m^\ i^aa, saioii xii 
5 JW=?- s2i#{X5)oiiA4fe iHiois y&!(ii)j» SIS a?ll(FB):'^ a^acK 

oim s ^Aioiioii mm HAi s^g aasm. 

ein. :7)ioiM ti\^ £1-01(21)01 Mnsiii ane, ti-:^ a^{25)oii 5l■&^ ijsui- aoK ^^^E^ 

a^(24)2i- a^: a^{25) ai-oioii ^jwji a^3ii sfeCK nsia, @#7:k35)« m2mo\ ^^ s#a 
g-e 9Hg(5o)m xmsAi ai a-ifoi hi-?ixi a^a. ^, 5h§lii mxi-m(eaieixi m¥ mm 

afOOa 3aS£l S^OI @1 Ste bHSaSS. ^i^g #21 dhstQi bfflXI a^CK 

ets, no\m ti\± Ei-ei(2i)oii mmdi 2i:>[aii, mm m± ^^el(22)o^l si-^ tis.j\ sJ:'^ga, 
mm Eh2J(2i)3f QioiEi Em(22)°i ja»s ¥eoii s^gfe ^fs^ ee^ixl>iE^(TFT):'^ eg 
goi. s^&^ ^Ms:'^ a^(25)oii aeaa. okin, bisea a^(24)oiib ^msf ^^°\ ^mm 
^ii^^io^ 2iJ[aii site fei-EHoiHs, si-sa 2^(24)31- m± a^{25) Ahoioii 
a?)i(FA.FB):?F s^acf. 

OIDJ, a?lPI- a^3te Xil 4*15 :)H? S2}(X4,X5)0IIAiO|3. a31l(FA.FB)te 

a^(24,25)°i mmM sehs aasiHs, m 4 :jh? 5iKX4)oiite Byii(FA)J^ saaa. xii 
5 s2}(X5)oiife iJfs aai(FB):3h ssaa. 

0\J\A^, M 4 SiKX4)Ilh M 5 Sei(X5)2| HHaafg 2\^Q\\ S^g^ a3||(FA,FB)2^ e^S 
0)12|M 0|¥E^ EiaxHEPf goi Si°H^, HI 4 S XII 5 SS}(X4,X5)0II Site MXI-MS S:?!! 
eillfAI. 5H§ gx|-£| ^y\\9\ S^OI SISI-E^ HH^Ste UHOIIAH, SCHSM 01¥fflAi Moiaw. 

(r^E^A^, get ^i^ ?2.k)||ah aae ass oi^di MOixis^. sas oig^^oi a^fsoi, mzi 

OIEH& 9H§ SXI-MOj All^ a?ll(FA) S a31l(FA)£|- axNE^ tlHaflHSAI, gjAfa #S 

e#XK35), 5H§(50) g M8HXK45)* eaf^O^, ims aO|E fehEH:)|- acK 

omH, 2H§ sxi-sol aaei a^im 11221 #^01 ^l§^£^ uHasa, smai Bfl sf4:(2oo)oii 2# 
ECHiejoi s^aa. 

[[^E^A^, Ai-gxi-te oiaHt[ &^9i2|otiAi m^m ao^^E, ^x|.o| §aioii momi goi, 

2!jg sxh2i gas oigf^oi a^aa. asiHs. sa ag^oi ej:'^ #eh 9t m?i #eh a 
^oiiAiE sEi ^iHs a^oi if^sgxi atea. 



oi&i-oiiAi xmisi MSB H^2f ^^01, s ^^soii s|§^^, sm°i b?i a^ii seioii mi^ a?ii s ui-^ a 
BMm a^gte e«§ sai snow sjoia4, mis a^ipi- s^ste 's^ni edwji a^gte 9 
^01! Jm^°^ asia ag& 2fE» oi^^m DmBi^mot. oloiiiifEK gzi ^ii^aioiie gaiss 01 
^cH 2!|g sxhsoi «oixiHs, aE^ '^^H6:)^ g^^gxi sfea. 

:jiei-, g tss =1 flxi» agsw ate b?ioiiai og^m^ii easKJi uMm 4* sua. 
m^m 1 

4:§ >i£is cHifmte :3ie3K fe^oi- jm A^olo^l :)Hxt)gte eijga, §|.^ :?|nho| 

CHI oHM^4. mms. ixigoi, 3?i 5i-:4i« ^gs^ :hiois ti\± EfeJUK qioiei Ei-eia, m 

¥ iJie y^as) &?i a4:LHoii eiixigcH a?ii» a^s^01 2!|gs E^/^igi^ j^gg s^^f, m± a 

^3!-. :J1|0|S tH>!; Efo|]2|. 01019 Wri: E|-&l°l mxm ¥EQ\\ UHxNte ^i-si- MgiXi4lE|2^, 

no\^ m± E^&!32^ qioiei tn^ Ehejs aaApieAi, ^iii ^^gEl a^a a^b a^zis asAisite 
31I0IM aasi-, ^ :?ieo| naoii uHxiste 4:1 gj'irossj zm^m 4a 

HHS=5|M i£Sfs|.22_ 3|.°E| a^3|- II-4: a^OII E'Si 21'J\M. B\^E\ E^Hi m± a^ MOj 

0)1 ?iioie Efeja sisfe aaia QioiEi tH4: y&ioji aisfe a:?ii:?h §aioii a^gte ewg s 

A! gxISAI, 

mm m4i Et-eiai- s^ci-te a?|p^ a^ste uHE^afsi ¥S&. uj\ mm u\± Ei-ejai- stysi- 

te afll£^ UHSeisi £jui^o| HI 1 OliatS 0I¥£^ Eiiigjl, 

g-:)| :?iio|E tHA, dfoj^^ aig|.^ sjipi- a^gfe hh»b} ¥gs, :?lioie ti\± Ei-eijif lasi-te 
asm uHifetsi E-iu^oi g-:?! xii i oiRnf wia^s oi¥e^ Eiaste as ^g°s si-te swg 
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SAI §-x|. 
2 

M 1 soil S101AI, tH:^ E^Bt atssi-fe s!Sl:!^ i^gfe ^S£i bh»si-o| aigj^af, &^:)| 

ciioiEi tH>i £hei]W iiste a3|p^ a^sife ¥S2i uH^sfsi aia^e ais ^ihm oi¥oi chshhxi 

Elfe as 5te 9!i§ HAI &X|. 

3 

M 1 s-oil sioiAH, no\m Ei-eiaf assF^ Em i^a^ ¥^oiiah°i si-sei a^af §1-4; 
mm Ei-eja simfe ^?1P^ s^tife ¥^oiiah°i 9i-sei a^ni- si^^ :}iioie ui>!i 

Efeia aim:?!! UHSEIDI, ^CHE &e!OI# jiCHS UHXNfe ^SHS Ste aii sai SxI. 
S^S 4 

n\ 1 &OII aicHAi, 4^:)| 3II0IS Ema stssfe s^iia mm E^eJ2^ ais^ a?ii£i 

AIPISI bite 0.3 UIXI 1.3 8J S!S ^SSS Ste aijS fiAl S«. 
5 

xii 1 #011 sicHAH, &PI 0i-¥ jmsi 2i^aoife a#xpi- ¥s!-eiii, ^pi ^¥ j\?^s\ simmi^ msh 
Ip^ Qi ¥^^£101. u:>\ mm[^ no\^ E^eJ2^ aie aJ1P^ a^site bH&ei2i 

Eii!^ sEte CIIOIEI tH^i: E^e!iI^ siff aJlp^ s^«Eite HHSfaTsj g oiJ= sma axNE^ 

¥^^gffl, 6.PI StSHXfe S^^Ol oi^E" UHXIEIte a« afass Sfe awg 

SAI m\. 
m=?m 6 

1 1 soil gioiA), ^:)i sHgo| ggg oi»^j» :)iis2i m^si as 0.2 uiii o.e/tanej 

^gos mte 2!ji HAI mt\. 

7 

4I•5^ A\0\0\\ DmSi^ 5Hg; 

m¥ 3ie£i u^aoii oHM^^i: sehs yiiaaoj, b?i a^i* ssai-te tiioie e\21ia. qioi 
El m;6: yei: 

Eh?l SI4:LH0|| UHxIEID). A|-2|-« Ife^M ::'WD1 Xil 1 J^=? SZtM SSSfe SI S^a. &P| S 

XI a^2i l!^5^o1, si a^mni gsis xii 2 ^h^ s^f s xii 3 52f°s esshte xii 

1 Stt S^3K 4^:11 1 2 DH? SeiLHS SBSKM a|0|E CfU Oj^Sj Till 4 «2^S &S«tt fli 

2 g# a^3K fe^^l X-ll 3 S2}S SB8K)| 2I0IE 8m 0|^2| M 5 5ZhS ShSSte M 3 

^iii ^^SE| a^oi e?i szfoii s^gw, m 4 ^h? s^^°l s-^ u-sm ii-ei- ^:ji xii 4 

olssffe xii 1 ^m\2\, xii 5 szisi §^ grsM o;|•E^ 4PI m 5 :ih? szis 

OiSShte XII 2 MlOxISf, &PI HI 1 MaixIMM S^APIfe Xil 3 MSIxISK &P| XII 2 Mg!!x|£| 

21m assj-sAH. &^:?i XII s Maixisi i^&^i- a^Eifexii 4 Maixia, m 2 msixisi ei-^bm 
22sa oi-ea-i, fePi e|hxi>;ei£|- a^g^ xii 5 MaxiM a&ste n-^t: a^; 

fePI 5II0IS li|:ii EI-OI3I- giOIEI ti\± El-ei S 31-SEI M\± £!^A|-0|0|| IXHSfe :HIOIM 

m\ J\?isi LH^e aeoii mtxiEib a^&o^£i Eis^g hhssim asm 

m. 

XII 4 ssioiite &PI oiioiEi tH>: sisi a?ip^ i^gn, 
#13! XII 5 DH? szioiife #:?i ?iio|E ii|x Ei-ojaf si& a?lP^ i^eiw, 

^Pl XII 4 I'H? S2}2\ dHSS|o| Bia^S ^51 XII 4 PH? S2i0|l S^EIte S?ll£f XII 1 0||2[« 0I¥ 
H. 

fePI XII 5 I'H^ SZP2I HHSSfHI EHii^S ^Pj 1 5 311^ SZfOII SSEIte S3|ia XII 1 0l|2|a ggJ^t 

#:)| XII 4 PH^ssisi uHSsf°i Eigj^a ^iii xii 5 311^ szfsi hhssihi E-iii^s oi¥te as 
^SHS 81-te 2S|g SAI SXl. 

S?S 8 

XII 7 SOI! SiOIAH, &PI XII 4 :^H?S2iO|| S^Elb a3tl£^ ■&P| Xjj 5 S210II S^Ste a?ll2| AlPI 
°1 Hlfe 0.3 UIXI 1.3 21 2s 81-te 2!jg SAI Sxl. 

m=?m 9 

XII 7 soil aioiAi, fePi 8^¥ Jm2\ £i^aoiite esxpf ¥^^gii, &pi 6f¥ :'ie2i 2i^aoiite ssh 
xp^ 01 ¥s,^EiDi, ^:>\ e#xfe h#^s :hiois Ehe!j» sae a^ste aHse^oi 
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ais^ afe ciioiEi afeja a^sfe bHSfs|o| g oii^ §m£f 

S^if 10 

1 7 a-oii sioiAi, UJ\ oigfSJ!!- ^i-:)! m\ mm°\ 0.2 uiii o.emoi Bim 

^gos ste 2Hg sAi sxi. 
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